The field of proteomics is advancing rapidly as a result of powerful new technologies and proteomics experiments yield a vast and increasing amount of information. Data regarding protein occurrence, abundance, identity, sequence, structure, properties, and interactions need to be stored. Currently, a common standard has not yet been established and open access to results is needed for further development of robust analysis algorithms. Databases for proteomics will evolve from pure storage into knowledge resources, providing a repository for information (meta-data) which is mainly not stored in simple flat files. This review will shed light on recent steps towards the generation of a common standard in proteomics data storage and integration, but is not meant to be a comprehensive overview of all available databases and tools in the proteomics community.
PROTEOMICS, LESS GENES THAN EXPECTED. . .
The term proteome was first introduced by Marc Wilkins 10 years ago during a proteomics meeting in Siena (Italy) to describe the set of proteins encoded and expressed by the genome. Proteomics is the large scale identification and functional characterization of all expressed proteins in a given cell (in a given state), including all protein isoforms and modifications, the protein interaction networks, protein structure determination and high-order complexes of proteins (Tyers and Mann, 2003) . Proteomics is advancing rapidly as the result of powerful new technologies and experiments yield a vast and increasing amount of data. Experimental infor-mation about protein occurrence, abundance, identity, sequence, structure, properties, and interactions need to be stored. There is currently no common standard or definition of the minimum set of information about a proteomics experiment established. As recently observed in the case of microarray experiments, for any further development and improvement of data analysis open access to results is essential. Fundamental issues such as biological variability, pre-analytic parameters and analytical reproducibility remain to be resolved. Consequently, the analysis of proteomics data is currently descriptive, often manual and relies mainly on expert opinions. In the future, databases used in proteomics will increasingly serve as knowledge resources and provide the repository for diverse information (meta-data), which will not only be limited to simple flat-files.
Since the official publication of the first draft of the human genome (Lander et al., 2001; Venter et al., 2001) it is believed that there are between 30,000-40,000 genes. This is far less than the number originally predicted and means that genes must work in permutations and combinations, which invokes a network with exponentially increasing interactions. Regulatory networks in biology are accelerating networks, where operations are reliant in the integrated activity of any or all of the components' nodes (Mattick and Gagen, 2005) . Additionally, simple binary classification often makes no sense in terms of the physiological network. In general, subtle differences in the affinity of an interaction will lead to the off and on switch in a network. This poses challenges for the current and future databases in life sciences.
Traditional Databases
Common objectives of the majority of databases are maximization of annotation, minimization of redundancy and integration or at least linkage to other databases. In other words, to provide a parts list which describes molecular and cellular features from the viewpoint of an evolutionary relationship. The representation of gene and genome sequence data is fairly well standardized and initially, the main efforts for protein sequence data have centred around the Swiss-Prot and TrEMBL databases as well as the Protein Information Resource (PIR). In 2002, the UniProt consortium was created by SIB, PIR and the EBI. These three collaborating bodies have pooled their resources to create ''the world's most comprehensive catalogue of information on proteins' ' (Apweiler et al., 2004) . The triad of databases that form the basis of UniProt are the Archive (UniParc), the Knowledgebase (UniProt) and the Non-redundant reference (UniRef) and the system is designed to give easy access to the available protein information. A second initiative, the protein interactions database, IntAct, is based on a standard system for the presentation and annotation of protein-protein interactions. It is a public repository for data from the various partners and the published literature and a portable version has been created to facilitate installations on different local systems and subsequent (easy) sharing of data (Hermjakob et al., 2004b) .
Until recently, the main purpose of database similarity searches was to detect homologous sequences, regardless of the species or remoteness of the relationship. The goal was to infer similarity of function from similarity of sequences and/or to study the evolution of protein families and domains. In proteomics studies the goal is slightly different and therefore different strategies and tools are required. Statistical
